Anomalous Peak Effect in CeRu2 and NbSe2 : Fracturing of a Flux Line
  Lattice? by Banerjee, S. S.
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Fig. 1 (S. S. Banerjee et al)
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13.5 
5 kOekOe
kOe
4.50 4.75 5.00 5.25
Temperature ( K )
4.50 4.75 5.00 5.25
-0.8
-0.4
0.0 2H-NbSe2
χ 
/ (n
o
rm
a
lis
e
d)
ZFC
FCC
ZFC
FCC
CeRu2
H=13.5 kOe H = 5 kOe 
(a)
( // [100] ) ( // [001] )Tpl Tp
TI TII
TIII
Tpl
TI
TII
TIII
(b)
Tc
Tc
Tp
Fig. 3 (S. S. Banerjee et al)
2 3 4 5 6 7
0
10
20
30
40
50
60
Hirr
Hc2
Hp
Hpl
Fi
e
ld
 
(kO
e
)
Temperature (K)
CeRu2
H // [ 100 ] 
3 4 5 6
0
4
8
12
16
Hpl
Hp
Hirr
Hc2
2H-NbSe2
H // c
Elastic Glass
Plastic 
Glass
Pinned 
Amorphous
Unpinned Liquid
Elastic Glass
Plastic 
Glass
Pinned 
Amorphous
Unpinned 
Liquid
Normal
State
Normal
State
(a) (b)
Fig. 4 (S. S. Banerjee et al)
7,)5&0,
3UHSULQWV  VDW\D#WLIUFWLIUUHVLQ RU )D[    
$QRPDORXV 3HDN (mHFW LQ &H5X DQG 1E6H  )UDFWXULQJ RI D )OX[ /LQH /DWWLFH " 
    e6 6 %DQHUMHH  1 * 3DWLO  6XELU 6DKD  6 5DPDNULVKQDQ  $. *URYHU 
e   6 %KDWWDFKDU\D  * 5DYLNXPDU  3. 0LVKUD  79 &KDQGUDVHNKDU 5DR 
     9& 6DKQL  0 - +LJJLQV  ( <DPDPRWR  < +DJD  0 +HGR  < ,QDGD DQG <
2QXNL
7DWD ,QVWLWXWH RI )XQGDPHQWDO 5HVHDUFK 0XPEDL ,QGLD
733(' %KDEKD $WRPLF 5HVHDUFK &HQWUH 0XPEDL ,QGLD
1(& 5HVHDUFK ,QVWLWXWH  ,QGHSHQGHQFH :D\ 3ULQFHWRQ 1HZ -HUVH\ 
$GYDQFHG 6FLHQFH 5HVHDUFK &HQWUH -DSDQ $WRPLF (QHUJ\ 5HVHDUFK ,QVWLWXWH 7RNDL
,EDUDNL  -DSDQ
)DFXOW\ RI 6FLHQFH 2VDND 8QLYHUVLW\ 7R\RQDND  -DSDQ
&H5X DQG +1E6H GLVSOD\ UHPDUNDEOH VLPLODULWLHV LQ WKHLU PDJQHWLF UHVSRQVH UHoHFWLQJ WKH PDQQHU LQ ZKLFK WKH ZHDNO\ 
SLQQHG oX[ OLQH ODWWLFH )// ORVHV VSDWLDO RUGHU LQ WKH 3HDN (mHFW 3( UHJLPH 7KH GLVFRQWLQXRXV FKDQJH LQ VFUHHQLQJ
UHVSRQVH QHDU WKH RQVHW RI 3( DQG WKH KLVWRU\ GHSHQGHQFH LQ LW DUH DWWULEXWHG WR D GLVRUGHULQGXFHG IUDFWXULQJ WUDQVLWLRQ RI
WKH )// DV DQ DOWHUQDWLYH WR WKH VFHQDULR LQYROYLQJ WKH DSSHDUDQFH RI D VSDWLDO PRGXODWLRQ LQ VXSHUFRQGXFWLQJ RUGHU
SDUDPHWHU LQ &H5X 
3$&6 QXPEHUV  'Y  *H  'Z  (F -J
.H\ZRUGV )OX[ /LQH /DWWLFH 7\SH ,, VXSHUFRQGXFWRUV SHDN HmHFW KLVWRU\ GHSHQGHQFH IUDFWXULQJ SKDVH GLDJUDP
$ VKDUS WUDQVLWLRQ EHWZHHQ ZHDN DQG VWURQJ LUUHYHUVLELO WR oX[ OLQH ODWWLFH )// PHOWLQJ >@ ,Q WKLV V\VWHP D
LW\ LQ WKH PL[HG SKDVH RI WKH FXELF /DYHV & VX YDULDWLRQ LQ TXHQFKHG GLVRUGHU SURGXFHV D ULFK HYROXWLRQ
SHUFRQGXFWRU &H5X KDV UHFHLYHG D JUHDW GHDO RI DWWHQ RI WKH 3( SKHQRPHQRQ ZLWK FKDUDFWHULVWLF QHZ IHDWXUHVWLRQ UHFHQWO\ >^@ 0DJQHWL]DWLRQ VWXGLHV RI WKLV SKH >@ ,QGHHG UHFHQW WUDQVSRUW - PHDVXUHPHQWV DORQJFQRPHQRQ UHYHDO VLPLODULWLHV ZLWK WKH SHDN HmHFW 3( GLmHUHQW +7 SDWKV LQ &H5X >@ VKRZ VLPLODULWLHV ZLWK>@  DQ DQRPDORXV SHDN LQ WKH FULWLFDO FXUUHQW GHQVLW\ WKRVH LQ +1E6H >@ LQ WKH 3( SKHQRPHQRQ ,Q ODW- EHORZ +  DOVR D VXEMHFW RI FXUUHQW LQWHUHVW LQ D WHU FRPSRXQG WKH QRUPDO VWDWH VXVFHSWLELOLW\ LV VPDOO >@F FYDULHW\ RI RWKHU V\VWHPV >^@ 0RGOHU HW DO >@ KDYH DQG LW LV QRW D FDQGLGDWH IRU WKH *))/2 VWDWH
VKRZQ D PDJQHWLF SKDVH GLDJUDP LQ &H5X VLPLODU WR 7KH DERYH IDFWV UDLVH WKH TXHVWLRQ  ,V WKH 3( LQ &H5X WKDW IRU WKH DQWLIHUURPDJQHWLF KHDY\ IHUPLRQ VXSHUFRQ RI DQ RULJLQ GLmHUHQW IURP WKDW LQ 1E6H " :H SUHVHQWGXFWRU 83G $O DQG DWWULEXWHG WKH WUDQVLWLRQ WR VWURQJ KHUH WKH UHVXOWV RI GF DQG DF PDJQHWL]DWLRQ VWXGLHV LQ LUUHYHUVLELOLW\ WR WKH DSSHDUDQFH RI D JHQHUDOL]HG )XOGH ERWK V\VWHPV ZKLFK VKRZ WKHLU UHPDUNDEOH VLPLODULW\ ,Q
)HUUHO/DUNLQ2YFKLQQLNRY 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DW DERXW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LV GLVFRQWLQXRXV DQG K\VWHUHWLF FKDUDFWHULVWLF RI D nUVW H[SHULPHQW SULPDULO\ SUREHV WKH UHVSRQVH RI WKH SLQQHG
RUGHU WUDQVLWLRQ 7KH DEUXSW RQVHW RI 3( LQ RXU PHD )// 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 1RWH WKDW WKH GLmHU RQ PRYLQJ )// KDYH VKRZQ WKDW VOLJKWO\ DERYH WKH GH
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 F\FOHODWWLFH DV FRPSDUHG WR WKRVH LQ WKH =)& EUDQFK FRQVLVWHQW 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 WR 7  WKH =)&  FXUYH EXW HYHQWXDOO\ DW 7  7  WKH UHFRUGHG 7KLV SHUWXUEDWLRQ FKDQJHV  WR D YDOXH QHDUO\S SOFRRO GRZQ  FXUYH UHVHPEOHV WKDW UHFRUGHG ZKLOH ZDUP WKH VDPH DV WKDW REVHUYHG LQ WKH =)& VWDWH 8SRQ IXUWKHU
LQJ XS LQ WKH )& PRGH  FRPSDUH )&& FXUYHV LQ )LJVD LQFUHDVH RI 7  IROORZV WKH =)& FXUYH ,Q DQRWKHU H[
DQG E ZLWK )&:  FXUYHV LQ )LJV D DQG E ,Q SHULPHQW IRU D )// LQ WKH =)& VWDWH DW 7  7  D KLJKSOWKH LQWHUYHQLQJ WHPSHUDWXUH UHJLRQ 7  7  7   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